Bacterial stimulation of epithelial G-CSF and GM-CSF expression promotes PMN survival in CF airways.
Airway epithelial cells provide an immediate response to bacterial pathogens by producing chemokines and cytokines that recruit polymorphonuclear leukocytes (PMNs) to the site of infection. This response is excessive in patients with cystic fibrosis (CF) who have bacterial contamination of their airways. We postulated that CF airway pathogens, in activating nuclear factor-kappaB-dependent gene transcription in epithelial cells, would promote expression of cytokines that inhibit constitutive apoptosis of recruited PMNs. Epithelial cell culture supernatants from CF (IB-3) and corrected (C-38) epithelial cells stimulated by Staphylococcus aureus or Pseudomonas aeruginosa, increased survival of PMNs by 2- to 5-fold. Enhanced PMN survival was attributed to effects of epithelial granulocyte colony-stimulating factor and granulocyte-macrophage colony-stimulating factor expression, which inhibit PMN apoptosis, and was negated by neutralizing antibody to either cytokine. Both CF and normal cells responded to bacteria with increased cytokine production. Granulocyte colony-stimulating factor and granulocyte-macrophage colony-stimulating factor expression were activated by ligation of asialoGM1, a receptor for P. aeruginosa and S. aureus, and by S. aureus lipoteichoic acid. Lipopolysaccharide was not a potent stimulus of cytokine expression, and P. aeruginosa algC (lipopolysaccharide) and lasR (quorum sensing) mutants were fully capable of activating epithelial cells. Induced expression of cytokines by airway cells repeatedly exposed to bacteria, as occurs in CF, serves not only to recruit and activate PMNs, but also to enhance their survival.